ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document haa been developed sclely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center ({GBFC). This document may be diatributed outside GsSFC only ae a
courteay to other government agencies and contractors. Any distribution of
this document, or application or use of the information contained hergin, in
expressly sonditioned upon, and ias subject to, the folleowing understandings
and limitations:

{a) The information was developed for general guidance enly and is
aubjeect to change at any time;

{b) The information was developed under unjque GSFC lahaoratory conditiona
which may differ substantially from outslide conditions;

{e) GEFC does not warrant the accuracy of the information when applied or
used under other than unifgque GSFC laboratory conditions;

(d) The information should not be construed as a rapresentation of
product performance by either GSFC or the manufacturer;

{e) Neither the United States government nor any person acting on behalf
of the United S$tates government assumes any liability resulting from
the application or use of the information.
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A radiation evaluation was performed on 54AC139 to determine the
Lotal dose tolerance of these parts. A brief summary of the test
results is provided below. Sor detaileg infarmation, relfer to
Tables I threugh IV and Figure 1.

The {Lotal dose testing was cerformed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
irradiated under bias {(see Figure 1 for bias configuration), and
two parts were used as control samples. The total dose radiation
steps were 10, 20, 30, 530, 73 and 100 krads. After 100 krads,
parts were annealed at 25°C for 77 and 168 hours, and then
irradiation wes continued i o 200 and 300 krads {cumulative) .
Parts were then arnealed at high temperature (100°C) for 168
hours. The dose rate was betwoen 0.1 - 5.6 krads/hour, depending
on the total dosc level (s3ee Table II for radiation schedule) .
After each radiation exposure and annealing treatment, parts were
electrically tested according to the test conditions and the
specification limits listed in Table III. These tests included
two functional tests {1MHz, at vCC voltages of 5.5V and 3.0V,
reapectively) after each radiation and annealing step.

All (8) parts passed all parametric tests, except TCCH/L, and
both Cunctional tests up to 300 krads. ICCH and TCCL failures
were obsaerved after the first radiation exposure Lo 10 krads ag
three parls (SNs 604, &07 and 509) excecded the maximum
specification limit of BOuA for ICCH and ICCL, Failed readings
ranged from 175uA to 609%uA for LCCH, and 164ua to 567ui for ICCL,
ICCH and TCCL readings degraded as L ho cumulative radiation
exposures increased. By 100 krads, all parts except one, SN 603,
had excceded the specification limit for ICCH and ICCL, wilh four
parts cxceeding the 16mA measurement limit of ihe test equipment.

Liltle recovery was ohserved after 72 and 168 hour annealings at
25°C.



On continued irradiation to 3200 krads, all parts failed ICCH and

ICCL. Aftoer 168 hours of high temperature anncaling {100"CYy, all
parts had measurable ICCH/L values, although all parts continuacd

to exceed the specification limiis for these parametors,

Table IV provides the mean and standard deviation values for each
parameter after different radiation eéxposures and annealing

trealments, It alsoe provides a summary 0¥ the functicnal test
resulls after each radiabion/annealing stLep.

Any further details about this evaluation can be obtained upon

request., If you have any questions, please call me at 301-431-
B354,



TARLE TI. Part Information

Generic Part Number: 54AC139

SMEX Common Buy

Part Number: 5962-8762301EA {(HA124231)
SMEX Common Duy

Controul Number: 1653

Charge Numbor: Ca0357

Manufacturer: National Semiconductor Inc.
Quantity Procured: 1440

Lot Date Code: 9036a

Quantity Tested: i0

Serial Numbers of 603, 604, 605, G0
Radiation Samples: 607, 608, 609, 610
serial Numbers of

Control Samples: =01, 602

Part Function: 2 £to 4 Line Decoder

Part Technology: CMOS

Package Style: 16-Pin DIP

Test Engineer: A. Karygiannis



TABLE IT. Radiation Schedule

EVENTS DATLE

1} lnitial Electrical Measurements 01/16/91
2} 10 krads irradiation @ 500 rads/hr 08/14/91
Post 10 krads Eleclrical Measurements 08/15/91
3) 20 krads irradiation € 150 rads/hr 08/16/91
Post. 20 krads Electrical Measurements G8/18/91
4} 30 krads irradiation € 500 rads/hr 8/18/91
Post 30 krads Flectrical Measurements gg/20/91
5) 50 krads irradiation @ 1000 rads/hr 08/20/91
Post 50 krads Electrical Measurements 08/21/91
6) 75 krads irradiation @ 1250 rads/hr a8/21/92
Post 75 krads Electrical Measurements 08/22/91
7} 100 krads irradiation @ 1300 rads/hr 08/22/91
Post 100 krads Electrical Measurements 08/23/91
8) 72 hrs annealing at 25°C 0B/23/91
Post 72 hr FRlectrical Measuremenis 08/26/91
8) 168 hrs annealing at 25°C 0B/23/01
Post. 168 hr Flectrical Measurements 08/30/0]
10) 200 krads irradiation @ 2170 rads/hr 08/30/01
Post 200 krads Electrical Measurements 09/03/41
11) 300 krads irradiation @ 5550 rads/hr 09/03/91
Post 300 krads Electrical Measurements 09/04/91
12) 168 hrs anncaling at 100°C Q9/04/M
Post 168 hr Elecctrical Measurements 09/11/91

Notes;

- All parts werc radiated under bias at the cobalr-60 gamma ray
facility at GSFC.

- all electrical measurements were performed off-site at 2.
- Annealing was performed at 25°C under bias {except high Lemp.
annealing at 100°C).



kBlectrical Characteristics of 54AC139

Tabkle ITI.
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TABLEIV: Summary of L..ctrical Measurements after
Total Dose Exposures and Annealing for 54AC139 A YRV

Tota. Dese Expostre (krads)
Initials 10 20 J 30 50 75 14¢
Spec, Limits '
Paramecars nin  max mean sd | mean zd
'Funcl 8%.5v ES Pags;
Func2 @3.0v ;
VOH1 v)]2.9 &,5
voH3 v]|S5.4 E.5
VOHS v | 3.7 6.5
VOET v [3.85 6.5
VoLl v c 166
VL3 my Q 109
VaOLS v 0 500
VCL7 my 0 1650
ITH nh 3 1o00¢
IIL nAh |-2000 0@
TCCH IR a 50
ICCL ud 0 0
IN TPLH1  gns i 12
EN TPHL1 ns 1 10 |
SEL TPLH1 ns 1 11.5
S5ZL TPEL1 as 1 10

<Table IV contirued on next page>



Table IV, (cc. .ued)

F__ annealing TDE ({krads) Anneaali, 100°|
Initials 72 hrs 168 hrs 200 300 168 hrs
Spec, Linlts

Farameters min max mean 5d | mean 5d mean &d
[Funcl @5,5v i : Paas '
Func? @3.(¢v
Vo1 v 2.3 .01 .C1 01
VOE3 v | 5.4 .01 .02 .01
f%ﬂs v 137 .02 .02 32
\VOH? v |3.85 .03 04 .03
[vor1 o [ 0 5 2
VOL3 mv G 7 g
VOLS av | 0 11 16 |
|VOL7 my | 0 2z 29
114 nh ] 0 Q
175, na -100¢ o 0
ICCH vA " 3.7E3
|=¢ca un | 9 563
[N 12131 ns | 1 .3
[EN TPHL1 as | 1 .3
SEL T2IH1 s | 1

1 -3

|SEL_TPHL1 na |

Notes:
1/ The mean and stardard cdeviation values were calculated gver the eight parts irradiateg :r this testirng.

Tke zontrel zamples remained constant througnout the testing and are not included in this table.
2/ Data from the other VOL, VO and AC tests listed in Table I1IT but not shown in Table IV sz available cn

recuest.
3/ *>18E3* for ICCH and IATL in Table IV denotes that Pirts were exceeding the l6ma measurement limi~ pf

the test equipmant.
*  hAcourate AC measuraments wes-a not available after Aigh temperature anrealing due tg ca_ibration

preolems with the test eguiprenc.
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